Seroprevalence of five neglected parasitic diseases among immigrants accessing five infectious and tropical diseases units in Italy: a cross-sectional study. Clinical microbiology and infection.
The World Health Organization (WHO) defines the neglected tropical diseases (NTDs) as 134 a diverse group of infections mainly affecting poor populations, increasing poverty, and 135 having a low priority in the political and scientific agenda [1] .
M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT 7 Human migration is a key factor in the appearance/re-appearance of NTDs in non or 137 former endemic contexts [2] [3] . We live in an era of unprecedented human mobility, with 138 approximately 232 million international migrants and 740 million internal migrants 139 worldwide [4]: Eurostat estimated that a total of 3.4 million people migrated to one of the 140 European Community countries in 2013; half of them came from non-member countries 141 [5] . In 2014, immigrants accounted for the eight per cent of the total Italian resident 142 population [6] ; another 326,000 undocumented immigrants and refugees were present in 143
Italy. [7] . 144
Immigrants are generally young and in good health conditions [8], nevertheless, the 145 prevalence of some infectious diseases may be significant among immigrants, as a result 146 of the wide diffusion of these conditions in their countries of origin [9] Serology for toxocariasis and filiariasis was limited to individuals with eosinophilia These 190 two diseases usually present with a raised eosinophil count [15] . However, in order to 191 increase case detection, eosinophil cut-off level was set at 300/µL instead of 450-500/µL, 192 as routinely suggested [15] , for its good positive predictive value for helminthiases [16] . prevalence was South East Asia, followed by Sub-Saharan Africa and South America. 267
Among the 189 patients who were known to be HIV positive, 14 (7.4%) were also 268 seropositive for at least one of the NTDs under study (8 cases of strongyloidiasis, 4 cases 269 of schistosomiasis, 2 cases of toxocariasis and 1 case of Chagas disease). 270
Global seroprevalence, women to men ratio and regions with highest prevalence are 271 shown in Table 1 . Detailed prevalence estimated by infections and Geosentinel regions 272 are listed in online appendix Table 3 . 273
274
Discussion 275
Approximately one out of 10 individuals in our study was seropositive for at least one of 276 the infections. This figure represents a considerable burden given the potential 277 consequences of these conditions. In particular, strongyloidiasis and Chagas disease can 278 lead to chronic infections, which might represent a serious threat for the individual and the 279 health systems [18] . Strongyloidiasis is responsible of the hyperinfection syndrome, a rare 280 life-threatening complication that mainly affects immunosuppressed individuals, thus early 281 detection and treatment are particularly relevant [19] . Similarly, the potential 282 transmissibility of Chagas disease outside endemic areas, through blood transfusions, 283 organ or tissue transplants, or mother-to-child, highlights the importance of its early 284 detection [20] . Furthermore, most of these infections are treatable with affordable and 285 generally well-tolerated therapies, especially when compared to the severity of the 286 untreated consequences [21] . 287 Interestingly, we noticed a higher prevalence of the five neglected infections among 288 patients coming from South East Asia, Sub-Saharan Africa and South America, suggesting 289 that immigrants coming from these areas are most at risk. However, this broad geographic 290 subdivision may mask differences at country level which we were not able to account for, [15] . Among those who were screened for strongyloidiasis, positive patients were 318 more likely to have a high eosinophil count (data not shown). This result confirms what 319 was previously found and emphasizes the importance of investigating the presence of S. 320 stercoralis among immigrants, particularly in presence of raised eosinophil levels [15] . 321
Whilst for Chagas disease and schistosomiasis serology is deemed to be a valid screening 322 tool [8], there is no standard method for the detection of other intestinal parasites [27] . 323
When stool microscopy had been used for screening purpose, the prevalence was found 324 to be relatively low [8] [23] . Amongst intestinal parasites we focused on strongyloidiasis, 325 because of its potentially fatal complications in immunosuppressed populations and to its 326 long-term persistence in the host [28] . 327
The main limitation of the study is its generalizability. The enrolment took place at hospital 328 level and not at the community level; this means that our results may not be entirely valid 329 for the general immigrant population. Individuals who access the health services may be 330 those who have been in the host country for a longer time; they may differ from the general 331 population in terms of socio-demographic characteristics and, therefore, may have a 332 different risk profile for the infections. Moreover, no formal sample size calculation was 333 performed; some prevalence estimates on specific infections and subpopulations showed 334 a great uncertainty due to the small sample size of these groups. 335
Additionally, a selections bias cannot be ruled out. Enrolment in the study completely 336 relied on the staff dedicated to the project. It is likely that a proportion of patients eligible 337 for the study had been missed; however, they should not have been systematically 338 different from those enrolled because the physicians responsible for the enrolment 339 covered different care settings within their units. Moreover, not all the patients who were 340 asked to take part in the study gave their consent. The proportion of patients who did not 341 participate despite their eligibility was less than five percent in all the centres suggesting 342 that this source of bias is not substantial. 
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